Differential expression of functional protease-activated receptor-2 (PAR-2) in human vascular smooth muscle cells.
The protease-activated family of G protein-coupled receptors includes PAR-1 and PAR-3, which are activated by thrombin, and PAR-2, which is activated by trypsin and tryptase. PAR-2 has recently been shown to be expressed in human endothelial cells. In the present studies, we have examined the expression of PAR-2 in other cells, particularly vascular smooth muscle, and tested whether the receptors are functional. The results show that PAR-2 is present in human aorta and coronary artery smooth muscle cells, as well as in arteries traversing the walls of the small intestine. It was also detected in human keratinocytes, sweat glands, intestinal smooth muscle, and intestinal epithelium, but not at all in myocardial smooth muscle and only inconsistently in intestinal veins and venules. Activation of aortic smooth muscle cells in culture with PAR-2 peptide agonists caused a transient increase in the cytosolic Ca2+ concentration. In contrast, PAR-2 mRNA could not be detected in saphenous vein smooth muscle cells, and the same cells placed in culture showed little, if any, response to the PAR-2 agonist peptides. These observations show that PAR-2 is widely distributed in human vascular smooth muscle, particularly in arteries. However, this is not a universal finding and at least some venous smooth muscle cells, including those in saphenous veins, apparently do not express the receptor in detectable amounts.